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(54) EXPANSION-TYPE STEEL PIPE SELF-DRILLINO ROCK BOIJ 

(67)Abstract: 

PROBLEM TO BE SOLVED; To facilitate tunnel 
construction in the ground in which the Inside of a 
drilled hole easily collapses. 
SOLUTION: A bit 10 for drilling a rock mass R, 
etc.. as ejecting drilling water Is arranged at a tip 
part. An Inner pipe 4 for supplying the drilling water 
is connected to the rear of the center part of the bit 
10. An outer pipe 3 which is smaller than the outer 
diameter of the bit 1 0, of which both end parts are 
closed, and which comprises both a fluid injection 
opening 8 at one end part and a tubular shape 
capable of expanding by pressurization from the 
fluid injection opening 8 is arranged outside the 
Inner pipe 4. 
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* NOTICES * 

Japan Patant Office is not raspoasiblo for any 
davuigoa eauaed toy tha uaa of thia translatxon, 

1 . TTiis document has been translated by computcr.So the uanslation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 
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CLAIMS „ 

^ y,. 'Tl^r-TT ■ I 1^1 ■ 



Claim 1 Tne expanded type steel pipe self-punching rock bolt charactenzed by 10 ««nge fte 
SSbe which aaanges iVa point the bit which punches a base rock etc., '"Jf P«»f^^^ 
X is smaller than the outer diameter of this bit on the outside of this inner tube, and doses 
both Jnds while fomung successively the inner tubes which supply P?^«f ^^^^ 
I core ] this bit. has a fluid inlet in the end section, is further pressunzed from this fluid inlet, and 
has the oioe confifiuxation where it can expand. , . , . . jl 

[S^ S^Sc^ type steel pipe self-punching rock bolt according to claim cbaracten«d 
by taking at a time 45 degrees of positions which the cross-sectton configuration of Ac '^~^4cS 
aforementioned outer tube has the hoMow of eight directions, and face the <^ of 
aforementioned inner tube of this hoUow, and foiming regularrotervalsto a bolt medial axis. 
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[Translation done.] 
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DET AIIJED DESCRgTlO N 
[Detailed Description of the bivention] 

mS^techjiical field to which invention belong*] the bole which punched this invention especially 
SSStrr^andcd type steel pipe self-punching «)ck bolt it is related wijj the ^a^^ 
»teel pipe self-punching rock bolt which can perform easily construction in the natural ground 
where the interior tends to collapse 

Siption of the Prior Art] Conventionally, the rock bolt made from a steel pipe in(Jcated by 
^ JP,2-520,B and JP>5238 J as an object for the base rock reinfoicenicnt at the tune of 

construction of a tunnel etc. is used, . ^ , , . ^i^^ 

S^According to dsadfl&i (a) and (b), the operation of this lock bolt 1 nwdc from a steel pipe 
is explained. The both ends of this rock bolt 1 made from a steel pipe are closed, and prepare a 
fluid inlet in the end section, enclose high-pteasute water etc. fiom this fluid mlet, exp^d a pipe 
and fix it to the base rock R which is a nawral ground, here, it is shown in this base rock R at 
dsssansJ. (a) - as the cross section of a ciicmnfexence smaller than the cucumftetMice of the 
S^on of this rock bolt 1 made ftom a sted pipe - the circular hole 2 -- punching - this - 
this rock bolt 1 made from a steel pipe closed at both ends is ins«ted m a hole 2 
(00041 The cross-section configuration of this rock bolt 1 made ftom a steel pipe at *e a«Je at 
which a peripherv exceeds 180 degrees at a real target Therefore, a ^fj^J^^''^^: 
Jcross^tion confifforation which spreads across the center of a circle that have one hoUow 
which opposes the zone of this partial periphery, and this hollow makes this partial penphery a 
part [ aleriphery ] - carrying out - a citcuarference still long« than the «icunrf«ence <rf he 
hole 2 of he aforementioned base rock R - having - this - before mseroon of a hole 2, it is 
shown in (jssmgl (a) - as - this - it is made smaller than the diameter of a hole 2 
[00051 tiiia rock bolt 1 made from a steel pipe - this - after inserting in a hole 2. when 
pressurization expansion is carried out with a piessurizer. as shown in drawing 5 (b) the cro^- 
Ltion configuration of this rock bolt I made Ihmi a steel pipe wm be expanded, and Ucan^ 
this base rock R however, tiiis rock bolt made from a steel pipe - a nahiral groimd - the hole 
Which the character was appUed in many cases in the unstable mnnel, and puiiched such a natural 
ground ~ since the interior tends to collapse, insertion of diis rock bolt made from a steel pipe 

(OOoStticn, the hole punched by punching a natural ground by the rock bolt itself -- the tectaical 
technical problem which should be solved in order to obtain the expanded type steel pipe self- 
punching rock bolt which can perform easUy construction in the natural ground where the interior 
tends to coUapse arises, and this invention aims at solving this techmcal problem 

ImSs for Solving the Problem] While fonning successively the imier tubes which amm^^ 
point tfie bit which punches a base rock etc., and supply this punching water bdund [ core ] this 
^niS^FrS^ra^tion is^^^^ in order to attain the above-menUoned purpose, and ] 
SDUnchine water It is smaller than the outer diameter of this bit on the outside of this innw tube, 

cTose both ends, and it has a fluid inlet in the end section, fuiihcraiore. the 

steel pipe self-punching rock bolt which atnmgps the outer tube whKh is prcssunzed from this 
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fluid inlet and has the pipe configuration where it can expand. And the expanded type steel p>pe 
$eU-punching rock bolt which takes at a time 45 degrees of positions which the cross-wcuon 
J^nfiguration of the aforementioned outer tube has the hollow of eight direcuons and face the 
centCT of the afonanentioned inner tube of this hollow, and forms regular intervals to a bolt raedi J 
axis is offered. 

Kdiments of the Invention! Hereafter, the gestalt of 1 operation of 
in full detail accordmg to dEassOMU or (kamn&i - EaaaaU shows *yemcd s«u^^^^^ 
elevation of the expanded type steel pipe sdf-puncbing rock bolt (henceforth a self-punching rock 
bolt) ILandfonns thebit 10 which punches the base rock R whk:h ,s a natural ground m 
Geft-hand side of drawing). It is referred to as 45mm and the outer diametw of this bit W forjM 
die sleeve 7 connected to the periphery of the outer mbe 3 mentioned later by weKtng in the back. 
Moreover, behind I core J this bit 10, it Ie» this sleeve 7 pass, and the inner tubes 4 with ou«r 
diameter of 10.5mm which supplies the punching water for punching a base rock R at a point are 

O SfJSSh is smaller than the outer diameter of this bit 10 on theouteide Uus inno- 
ube 4. for example, the outer tube 3 with an outer diameter of 37inm is formed m it TJ^e pomt of 
SiTomer tube 3 is closed by the sleeve 6 with which it is closed by the rfoi^menUoned s^^^^^ 7 
and the peripheral face of this inner tobe4, and the back end secbon is also -***(ed) by the ( 
peripte^fUUroJi^b^^Tth^^ 

^ph^ face of this inner tube 4. Moreover, the fluid inlet 8 is trepamied m the end secuon of 
SrirfTeiyHtE^^ water etc. is enclosed ftom the aperture prep^d in 

the bomotopic of this outer tube 3 in the space section 5 between the bore of this outer tube 3, »d 
Z outer diLeter of the aforementioned inner tube 4. a pipe is expanoed and aforementioned 
self -punching rock bolt 1 1 is fixed to the base rock R which is a natural ground. 
fOOlOl Next, the pipe configuration of this outer tube 3 is explamed according to *awm£2 
This outer tube 3 manuftctures the self-ponching rock bolt 1 1 with an outer-diameter size of 
37mm by the cold drawing method ftom a round pipe (not shown) with an outer-diametcr size of 
60 5mm. The space section 5 which lets the aforementioned inner tube 4 arranged m the core ot 
this outer tube 3 pass is fonned with a plug (not shown), for example, forms a hole wift a 
diameter of 13min. Moreover, the cross-section configuration of tMs outer tube 3 has the hoUow 
12 of eight directions, and 12 ~ at equal intervals on the outside which is confirmed with Uus 

plug andprepared. And these hollows 12 and 12 ~ Maximum If^«»»l^-?^^,VTT^l 
. , rd i2a-- fa%s to the center of the aforementioned round pipe. It fomjsi^^^^ 

^ section which forms between the dices (not shown) of this hollow 12 «id 12 - ;f * »»«^^ 

peraUel or the narrowed configuration by cold drawing from this round pipe as the mterval of the 
sides 13 and 13 goes to the boll medial axis L outside opemng. ^ . . ,, „ , , „^ 

room Furthermore, it takes and fonns at a time 45 degrees of posittons of this hoUow 12 and 12 - 

Q - which face the center of this round pipe for regular intervals to this bolt medial L. 

Moreover, the outer diameter of this outer tube 3 is touched, and this hollow 12 and the radius 
size of the circular height 14 which projects among 1 2 are set to 4.8mm, Thus, smce the 
rectilinear^propagadon nature at the time of manufacture of a pipe is maintained and stoess is 
acting on the whole by putting each bases on *♦ at a relative position, generating of deflecUon is 

mm^lusccwiittg to drawing 2 (b). the interlocking state to Ae base rock R « the time of 
expansion of this outer tube 3 is explained. Umml «» shows the cross soction of th»s ouw 
nibe 3 at the time of expansion, presses fit the pouring material C mentioned later, and is made to 
fix it to a base rock R by stiffening the pouring material C which this outer nibe 3 was expanded 
and poured it in within this outer tube 3. In that case, the circular height 14 of *is outa tube 3 
shown in tkawinBi (a) is bent until it contacts punching 2, and the sides 13 and 13 and maximum 
bottom 12a^Stt«ded outside the aforementioned hollow 12 to the method portion of outside. 
f00l31 In addition, since the periphery length of this outer tube 3 of an expansion front and after 
Upansion is the same, it has the effect of reducing the risk of the crack of this ptpe. Moreover, 
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this hollow 12 and 12 - have a configuration to which it spreads in a longitudinal direction like 
illustration at the time of expansion, or the inner sides 13a and 13a become parallel. 
[0014] Next, drawing 3 (a) shows the operation state of the pressure to this hollow 12 at the time 
of expansion, and an internal pressure acts this hollow 12 the inner sides 13a and 13a m the 
compression direction, and holds the width-of-face size W of opening of this hoUow 12. Then, as 
shown in drawing 3 (b), when this internal pressure is removed, the force works [ these mner sjdes 
13a and 13a ] in the direction of the other side to the method of outside (upper part of drawing). 
Therefore, the force of the direction which the width-of-face size W of the aforementioned 
opening of this hollow 12 expands by alpha size wiU act. TOs force will increase the friction 
maintenance between the aforementioned punching 2 and the aforementioned self-punching rock 
bolts 1 1 which are shown in drawin)2_2 (b). and becomes what has certain fixation to the 
afwwnentioned base rock R. In adcBtion, since the hollow 12 shown in ^ and «snt »2 - 

ate prepared, interlocking to this base rock R becomes stiU more certain. 
f0015] Moreover, since this self-punchingrock bolt 11 has eight hollows 12 and 12 - at equal 
intervals outside, a pressure can be unifonnly given to a circamferencial direction by expai»sion of 
the steel pipe mentioned later. Therefore, when a natural ground carries out the shape of strange 
and axial tension arises in this self-punching rock bolt 1 1. the uniform drawmg force will occur, 
and the reliabiUty of drawing proof stress improves. Moreover, the shear proof stress stabihted 
vwthout being influenced in the shearing-force direction since the pipe cross-section configwation 
was symmetrical on four directions when a natural ground carried out the shape of strange and 
shearing force joined this self-punching rock bolt 1 1 can be demonstrated. ^ 
[0016] Next, according to drawing 4 (a) and (b), the operation of this self-punching rock bolt 1 1 is 
explained this self-punching lock bolt 1 1 - a natural ground - the hole which a character is an 
unstable mnnel and punched especially - it is used for construction in the natural ground whore 
the interior tends to collapse First, as shown in drawing 4 (a), the aforcnaentioned bit 10 pundies a 
base rock R itself, and the self-punching rock bolt 1 1 of predetermined length is held m this base 
rock R flierefore, the punched hole - even if the interior coUapses, this self-punching rock bolt 1 1 
can be easily held in this base rock R Moreover, the outer tube 3 which has the pipe conf iguraaon 
where it can expand, behind this bit 10 is also held in this punching 2. . - . . . , 

[00171 Then, it lets a piessuiizer 16 and a hose 1 5 pass from the aforementiajed fluid inlet 8 
prepared in the aforementioned sleeve 6, as shown in jygwing4 (b), the pouring material C, such 
as synthetic resin of mortar, cement milk, or baidenability. is pressed fit in the afoiemenboned 
outer wbe 3, and tiiis outer tube 3 IS expanded, and it is made to fix to this base rode R by i w, 

stiffening this pouring material C wdthln this outer tube 3 in the stete. In addition, the ■ | 

antisuckback function is prepared in this fluid inlet 8. ^ , ^ 

100181 Moreover, although iUustration is omitted, the thin-walled part thinner than other thickness 
is beforehand orepaied in a part of point by the side of ibe aforementioned bit 10 of this outer tube 
3 and this thln-walled part is destroyed by the ptesaure which expansion of this outer tube 3 
completes. Therefore, when this outer tube 3 breaks, it will fiU up with the aforementioned 
pouring material C between the external surface of the aforementioned self-punching rock bolt 1 1, 
and the aforementioned punching 2, and by hardening of this pouring material C, the adhesion 
force increases and the drawing fractional force between this self-punching rock bolt 11 and a 

natural ground increases. , 
[0019] Moreover, this [ scJf-puncbing rock-bolt 11 / itself ] is protected from air, water, etc. by 
thia pouring material C, and long-term endurance improves. Furtheimore. the thing for which this 
pouring material C is stiffened within this outer tube 3 Not only the shear proof stress of a steel 
pipe but the shearing force of this pouring material C is added to the shearing force produced 
according to the shape of strange, a natural ground - Since this pouring matenal C is restrained 
by diis outer tube 3 while the shear proof stress of the self-punching rock-bolt 1 1 aforementioned 
whole improves, bigger shear proof stress than the proof stress which added the shear proof stress 
of the steel pipe itself and the pouring material itself according to die restricted effect is 

demonstrated. i j • * *. »u 

[00201 In addition, tliis invention can succeed in various alterations, unless tt OBViates ffOm V» 
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soul of this invention, and it is natural [ of attaining to that by which this invention was this 

changed ] 

[0021] 

[Effect of the Invention] As explained above, since invention according to claim 1 is arranging the 
bit which punches a point itself, and the outer tube which has the inner tube which supplies 
punching water to the back, and the pipe configuration which can be expanded^ punching of a 
base rock and insertion of a rock bolt can perform it by one work, and it can plan working 
efficiency and cost reduction. 

[0022] moreover, the hole punched since it had the self-punching function - cojostniction in the 
natural ground where the interior tends to collapse can be perf(M7ned easily 
[0023] while the steel pipe with which a knee does not generate the position where the cross- 
section configuration of an outer tube has the hollow of eight directions in addition to the effect of 
the invention of the claim 1 aforementioned publication, and invention according to claim 2 faces 
the center of the aforementioned inner tube of this hollow at the time of nuuaufactiize since it takes 
45 degrees of regular intervals at a tinoe to a bolt medial axis and they are fonned is obtained, at 
the time of expansion, the effect that the height which it is between these hollows eats away 
certainly to a punching side is demonstrated 

10024J Moiwvcr, the shear proof stress stabilised without being influenced in the shearing-force 
direction since the pipe cross-section configuration was synm«rical on four directions when a 
natural ground carried out the shape of strange and shearing force joined a steel pipe can be 
demonstrated. 

[0025] Thus, that digging workability^ such as a tunnel, improves etc, is invention which just does 
so a variety of effect it is ineffective work size. 

^ ^.p..^^^, ^.^ I , ' llrtft ll l ^t^-^NtiMaM-M-sszi-^-^-r-.-r.-ssr^Ttrr-::- r't 

(Translation done.] 
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